A retrospective review of obstetric anaesthesia charts was performed for all parturients receiving regional anaesthesia over a 22-month period. The incidence of headache, post dural puncture headache (PDPH) and various other complications of regional anaesthesia that had been prospectively assessed were noted, as was the anaesthetic technique used (epidural or combined spinal epidural (CSE)). PDPH was rare (0.44%) and occurred with similar frequency in those managed with either epidural or CSE anaesthesia or analgesia. The pencil-point spinal needle gauge (27 or 29) did not influence the incidence of PDPH. Following a CSE technique, the epidural catheter more reliably produced effective analgesia/anaesthesia as compared with a standard epidural technique (1.49% versus 3.18% incidence of replaced catheters respectively). We conclude, based on the results of this retrospective review, that CSE is acceptable with respect to the occurrence of PDPH and that it is possible it is advantageous in relation to the correct placement of the epidural catheter.
The popularity of combined spinal epidural techniques (CSE) for labour analgesia and anaesthesia for caesarean section has increased over the last decade. Compared to epidural anaesthesia (EA), CSE results in fast and symmetrical analgesia/anaesthesia while the dose of anaesthetic required is reduced [1] [2] [3] . As a result, CSE practically eliminates toxicity from local anaesthetic. In addition, CSE allows flexible labour analgesia tailored to individual patient needs [1] [2] [3] . However, the intentional puncture of the dura mater associated with the CSE technique theoretically increases the risk of post dural puncture headache (PDPH), which was first described in 1898 by August Bier. Young, pregnant women are especially prone to this potentially incapacitating complication of spinal anaesthesia 4 .
Spinal anaesthesia or accidental dural puncture during epidural anaesthesia continue to be major causes of PDPH. Over the years, the use of increasingly small-gauge needles, as well as the increasing popularity of non-cutting, pencil-point needles, has dramatically reduced the incidence of PDPH following spinal anaesthesia 5 . When introducing CSE into our obstetric anaesthesia practice in May 1997, the choice of spinal needle for CSE was a major point of discussion. Pencil-point tip needles were an obvious choice because they result in significantly less PDPH compared with cutting spinal needles 6, 7 . However we were unsure as to what diameter needle to choose. Extensive experience demonstrated that 27 gauge Whitacre needles produced a high success rate of spinal anaesthesia with a low incidence of PDPH, reportedly 8 0.5 to 1%. We wondered if the incidence of PDPH in the high-risk pregnant population could be further reduced by using smaller gauge needles, but were concerned that this might be at the expense of a higher failure rate and an additional financial cost. We decided to continue both epidural and CSE techniques and to use both 27 and 29 gauge spinal needles, and to evaluate the success and complication rates when we had performed over 2,500 regional blocks in obstetric patients. We present a retrospective review of these anaesthesia charts.
METHODS
Following the approval of our institutional review committee, a retrospective review of all obstetric anaesthesia charts for labour or caesarean section over a 22-month period was performed. From May 1, 1997 until February 28, 1999, 2750 obstetric patients who had undergone combined spinal epidural anaesthesia (CSE) or epidural anaesthesia (EA) for either caesarean section or labour pain relief were identified. Their medical files and anaesthesia charts were reviewed and the following data were recorded: age, height, weight, ASA classification, anaesthetic technique, type of spinal needle, success or failure of the epidural catheter to achieve analgesia/ anaesthesia, and success or failure to achieve spinal anaesthesia/analgesia with the CSE technique. The spinal component was considered to have failed if the subarachnoid space could not be identified or if adequate analgesia for labour pain was not produced and epidural boluses were required immediately. For caesarean section, the spinal component was considered to have failed if the subarachnoid space could not be identified or no segments were blocked following injection. The epidural catheter was considered a failure if two repetitive epidural loading doses, separated by 20 minutes, failed to provide effective labour analgesia. At the time of this study, the epidural catheter was re-sited if the block remained one-sided or patchy or if no analgesia/ anaesthesia was obtained.
All parturients had been interviewed daily for five days following their regional anaesthetic, according to routine practice in our department. During the study period, the average length of stay for patients having vaginal delivery was five days and for patients undergoing caesarean section 10 days. Less then 1% of parturients returned home before the fifth postpartum day and these were interviewed by telephone contact on day 2 and day 5 postpartum. Fourteen patients were lost to follow-up and were excluded from the final analysis (2736 parturients). The following anaesthesia-related complications were noted: headache, unintentional dural puncture with the Tuohy epidural needle, unintentional intravenous or spinal placement of an epidural catheter and post dural puncture headache (PDPH). PDPH was defined as any headache that was postural (improving in the supine position), and located in the frontal and/or occipital area. Associated symptoms and all other characteristics of PDPH were also noted.
Data from the epidural group were compared with data from the CSE group. Data from the epidural group were also compared with data from the CSE subsets treated with a 27 gauge spinal needle and with a 29 gauge spinal needle. The latter were compared with each other. Statistical analysis consisted of chisquare tests or analysis of variance followed by a Scheffe's test as appropriate. P<0.05 was considered to be statistically significant.
RESULTS
Data from 2736 parturients undergoing neuraxial block for either caesarean section or labour pain were analysed. Caesarean section was performed in 398 parturients (14.5%), while 2338 (85.5%) had labour pain relief. An epidural technique was used in 661 (24.2%) and a CSE technique in 2075 (75.8%) parturients. Three hundred and forty-nine parturients were managed using a 27 gauge pencil-point spinal needle (16.8% of all the CSE patients) and the remaining 1726 (83.2%) using a 29 gauge pencil-point needle. There were no differences between the groups in age, weight and height (Table 1 ).
In the CSE group, spinal anaesthesia/analgesia failed in 56 patients (2.7%). The failure rate was similar for the 27 and 29 gauge spinal needles. Failure of the epidural catheter to produce adequate anaesthesia or analgesia was recorded in 52 parturients (1.9%). The incidence of failed epidural catheters was significantly higher in the epidural group compared with the CSE group (3.18% vs 1.49%, P<0.05). The incidence of failed epidural anaesthesia was similar after use of either a 27 or 29 gauge needle for CSE ( Table 2) .
Inadvertent perforation of the dura occurred in 18 cases (0.65% of all patients). In 10 of these patients an accidental dural tap occurred and the epidural catheter was deliberately advanced into the subarachnoid space. In five patients the epidural catheter was inadvertently placed in the subarachnoid space with- Table 3 ). In four patients suffering PDPH, an inadvertent intrathecal catheter placement had occurred without apparent prior dural puncture with the epidural needle, while in five parturients, PDPH was the consequence of dural puncture by the Tuohy needle (Table 4 ). In a further two patients PDPH resulted from the spinal needle puncture (both 29 gauge needle punctures, one multiple attempts) without prior Tuohy needle perforation or subsequent epidural catheter perforation of the dura mater. In one patient, PDPH occurred despite the absence of any documented perforation of the dura.
Operator experience did not influence the incidence of PDPH. Consultant anaesthetists performed 560 regional anaesthetics and two patients suffered PDPH (0.36%), compared with 10 patients with PDPH among the remaining 2176 patients (0.46%, P=NS). Characteristics of the 12 patients with a diagnosis of PDPH are summarized in Table 4 . Five reported associated symptoms, such as nausea, vomiting, tinnitus and neck stiffness. Time of onset of PDPH was 12 to 96 hours following epidural or CSE insertion. None of those experiencing non-PDPH headache required a blood patch, compared with nine of 12 patients with PDPH (75%). The symptoms of one patient resolved within 24 hours without treatment and in two cases symptoms subsided following conservative treatment with paracetamol and intravenous caffeine. The three patients not requiring a blood patch had all undergone CSE. The first patch was effective in six patients (67%). The success rate increased to 88% following a second blood patch. In one patient intravenous theophylline was used successfully to treat PDPH following two unsuccessful blood patches.
DISCUSSION
Our data demonstrate that combined spinal epidural anaesthesia, using small, non-cutting spinal needles, does not result in an increased incidence of PDPH when compared to standard epidural anaesthesia. Indeed, most cases of PDPH resulted from accidental perforation of the dura by either the epidural Tuohy needle or catheter. Reducing the spinal needle size from 27 to 29 gauge did not further reduce the incidence of PDPH. Our results compare favourably with data from other obstetric patients, where incidences of PDPH between 0.66% and 2% using pencil point needles have been reported [9] [10] [11] [12] . CSE anaesthesia has become increasingly popular both for caesarean section and labour analgesia. Compared to epidural anaesthesia, CSE results in fast and symmetric spread of analgesia/anaesthesia, while using a lower dose of local anaesthetic 1-3 and eliminating the risk of local anaesthetic toxicity. CSE also allows flexible labour analgesia 1-3 . In early labour, intrathecal opioids produce excellent pain relief while maintaining maternal motor function and mobility. Moreover, during the second stage of labour, spinal analgesia using minimal doses of local anaesthetic results in excellent and complete pain relief.
Theoretically, the risk of PDPH increases as a result of the intentional breach of the dura mater. Our results demonstrate that when small gauge pencil-point needles are used, the risk of postural headache does not increase, even in a high-risk group of young, pregnant women. Needle size and shape are two of the most important modifiable risk factors associated with PDPH. We had chosen to use Whitacre-style spinal needles because numerous studies have demonstrated the superiority of pencilpoint needles compared with cutting spinal needles [6] [7] [8] [9] 12 . It has been shown that needle diameter is linearly related to PDPH incidence 6 and despite a lack of evidence, the risk with 27 gauge needles is generally considered lower than with 25 or lower gauge needles. We had wanted to ascertain whether further reducing needle size would be of additional benefit in reducing postural headache, although we were concerned this might be at the expense of an increased technical failure rate. Our present data fail to confirm either assumption, because both the incidence of PDPH and of failed spinal puncture were comparable for parturients managed with 27 and 29 gauge needles.
In the present study, the overall incidence of postpartum headache was only 5.26%, this being much lower than previously reported 13 . A retrospective review such as ours may underestimate the frequency. An alternative explanation is that such headache was treated indirectly, because a large proportion of our patients (approximately 65%) received ibuprofen or other analgesics to treat postpartum pain resulting from an episiotomy or occasionally haemorrhoids. We were unable to differentiate between patients that did receive simple analgesics after delivery and those that did not. It remains possible that our figure reflects the true incidence of postpartum headache, because other investigators have reported similar rates 14 .
In our 12 patients diagnosed with PDPH the symptoms were typical, with all having frontal and/or occipital headache and approximately 40% associated symptoms. In all but one patient their symptoms started 12 to 72 hours following the procedure. Definitive treatment of PDPH consists of an epidural blood patch, usually with 20 ml of autologous blood and some relief of headache within minutes. In our small series of patients who experienced PDPH, the success rate of an epidural bloodpatch was lower than that often quoted. It has been suggested that the first epidural blood patch is effective in 90% of patients and that in only 2% of patients is headache not relieved after a second blood patch 15 . However, recent data indicates that an epidural blood patch permanently resolves symptoms in only 33 to 61% of cases 16, 17 , which is similar to our findings.
As reported previously 18, 19 , our study found a reduced epidural catheter failure rate following CSE 598 M. VAN anaesthesia compared with epidural anaesthesia. It is postulated that, when using the CSE technique, the midline approach is more carefully used to identify the subarachnoid space and consequently more epidural catheters are correctly located. Norris et al also reported fewer inadvertent dural "taps" when CSE was used to alleviate labour pain 14 . We did not demonstrate a difference in inadvertent perforation of the dura between the CSE and an epidural technique. The incidence of dural "tap" was much higher in the study by Norris et al, and our small numbers might explain why no such difference was identified.
Although randomized trials would be required to confirm the data obtained in the present retrospective review, we conclude that CSE does not appear to result in more PDPH compared with epidural anaesthesia if small gauge, pencil-point tip spinal needles are used. CSE also appears to offer the advantage that epidural catheters can be more reliably sited. If pencil-point needles are used, the failure and complication rate of the 27 and 29 gauge needles appears comparable. We are therefore currently using 27 gauge Whitacre-style spinal needles, because economic issues favour them compared with 29 gauge needles. A 27 gauge needle is approximately US $5 less expensive than a 29 gauge, producing an annual cost saving on equipment for our anaesthetic department of approximately US$7500.
